Preferential requirement for protein tyrosine phosphatase activity in the 12-O-tetradecanoylphorbol-13-acetate-induced differentiation of human colon cancer cells.
Some lines of colon cancer cells are forced to undergo differentiation by 12-O-tetradecanoylphorbol-13-acetate (TPA). The increases in activities of both protein tyrosine phosphatase (PTP) and protein tyrosine kinase (PTK) have been reported to be associated with the TPA-induced differentiation of HL-60 leukemia cells. In the present study, a 2-fold increase in PTP activity was observed in SW620 human colon cancer cells after 30 min of TPA treatment; a maximal level (4- to 5-fold) was reached at 60 min and continued for more than 6 hr. In addition, two TPA-induced differentiated characteristics, morphological alteration and release of cellular surface proteoglycan, were effectively blocked by PTP inhibitors, such as sodium orthovanadate (50 microM), zinc chloride (100 microM), and iodoacetate (250 microM), but not by the protein serine/threonine phosphatase inhibitor okadaic acid (20 nM). On the other hand, although TPA induced a transient slight increase in PTK activity (1.4-fold) at 60 min, four PTK inhibitors (genistein, herbimycin A, tyrphostin-23 and quercetin) had different effects on the TPA-induced release of cell surface proteoglycan. Genistein (60 microM) potentiated this process, but in contrast, quercetin (45 microM) could partially inhibit the TPA effect. Taken together, these observations suggest that both PTP and PTK activities were increased in SW620 cells in response to TPA; however, the activation of PTP seems to be preferentially required for the TPA-induced differentiation of SW620 human colon cancer cells.